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Piyficis ul.ius Inftrumenti v.x freqventior eft ufusqvam Thermometri ,qvod itaqve per-
feclum, (jvantum fieri poslet, conficeretur, plures
"doctierunt. Et qvidtm omnes in ea re convenire
videntur, qvod f.atuant, illud esfe conficiendum c
vitro, qvod inter piura tigida -corpora ab au&o ca-
lorico minimum dilatari compertum eft, ut omnis
fere, qva. in co obfervetur pro diverfis caloris gra-
di.bus variitio, a dilatatione materiae praecipue flui-
da? vitro inclufe, non autem notabiliter ipfius vitri,
.pendeat. In plerisqve itaqve obfervationibus ther-
■mometricis parva adeo asfumitur dilatatio vitri, ut
qvafi evanefcens refpecru dilatationis fluidi inclufi
.confideretur. Non autem omnino esfe in hac re negli-
gendam vitri expanfionem vel inde patet, qvod revera.
cxiltant phaenomena in Thermometro obfervata, qvae
a diverfa vitri et fluidi dHatatione derivantur. Sic
v. gr. defcenfus fluidi thermometriri initialis, qvan-
do repente frigefcit Thermometrum, ob dilatationem
ykriceleriorem qvam fluidi efficire.s.e con_enditur(*).
A Ob
*) Cfr. Geoffroy in Metn. de FAc. R. des Sciences de Pa-
yis arm, 1700, p. 153. Amontons ibid. atm. 1705, p
fe ) 2 ( <#'
Ob neglectam qvoqve confiderationcm dilatationis
vitri noudum omnem veritatem plurium Phyficorum.
asfertioni: aqvam diftillatam circa gradum qvintum
fupra punftum congelationis aqv_e in Thermometro
Celfiano maxime esfe condenfatam, concedunt a-
lii (*) Qvando autern hancrem examinaturi com-
putare voluimus, qyanta pars obfervatarum varia-
tionum Thermometri dilatationi vitri et qvanta !i-
-qvidi tribuenda esfet, nullibi invenimus obfervatio-
nes in dilatationern vitri pio illis gradibus caloris
inflituta."., deqvibus praecipue erat qvreftio, cumqve
nullum nobis fuerit Pyrometrum, qvo metiri posfe-
mus expanfionem vitri, ex qvibusdam aliorum ob-
fervationibus, qvas accuratisfimas judicavimus, per
interpolationern inveniendas esfe putaviraus dilata-
tiones pro gradibus Thermometri intermediis. Me~
thodum antem, qva ufi fumus ad inveniendam for-
mulam interpolationi infervientem, cujus ope dilata-
tio-
ioo. 110.Mi.r.:... ibid arm. 1710, p 563, G. B. Bulf-
finger in Commentar. Acad Scient. hnper. Petrop. T.
111 ad arm. i~2% _ p 242. fjq. J. G Leutman in Com-
vient Pctrop. T. IP~. ad arm. 1729, p. 216 fjq. J. C.Wuxu iv Kongl. Vetenfk. Acad. nya Handl. 7. 111.
Ar 1782, p. 83, 84.
"*"*") Nomir.atim Monge , vt videtur in Neue Atchitektura
bydraulika von Prony, aus dem Franz. von K. Chr.
k\.\..sixjßF, Frankf atn Main 1794., 1 Tb.2%0 S.mt.;
£f von Arnim in Annalen der Pbyfik, beraiisge_xebe/i-
-mn. L, W. Gil___rt, Ha/le 1800, 58, 1 st_ 64. £.
z
tiones vhri pro caloris gradibus intra puncta con-'
gelatiouis et ebullitionis aqvai computavimus, lecto-
ris aeqvse cenfuras jam fubmittimus.
Diverfam Phyfici invenerunt abfolutam vitri di-
latationern qvando augetür hujus calor a tempcratu-
raaqvaeconglaciantis ad temperaturam ebulikionis,
cujus rei caufam esfe mulriplicem judicamus. Pri-
momachina., qvibus menfurata. fuut dilatationes,
omnibus a_qv_ exacSrd certe non fuerunt. Omnis
enim inventionis machinarum hiftoria teftatur.-in_.ru-
menta prirnum inventa in pl-ures induxisfe errores,
qvi ufu qvotidiano funt detecli et machinis perfici-
endis occafionem prabuenmt. Deinde qvoqve a di-
latatione pro parva mutatione temperaturae, experi-
mento inventa, compntarunt dilatationem pro majo-
ri differentia caloris*, fupponentes, gradibus Thermo-
metri proportionalem esfe übique dilatationem vitri,
in qva re eos fa.ii patet ex experimentis recentio-
rum. Ulterius non indicarunt, qvanta esfet tempo-
re obfervationis presfio ae"ris atmofphaprici, qvare.,
"qvando in aqva ebulliente eft dimenfa dilatatio, ni-
fi Thermometro eft obfervatus calor, temperatura
aqvae et vitri fatis exacre non innotuit. Notum e-
nim eft, premente fortius ae're atmofphaerico, calo-
rem aqvse ebullientis majorem esfe qvam in aeYe
rariore vel minis elaftico, etiamfi qvidem non ma-
gna. fit defferentia temperaturarum. Has res per-
A 2 pen-
tfc ) 4■ C c^?
p-endentes reccntiores, qvibus etiam inprimis cor.tS-
git exactioribus uti inftrumentis, accuratiora certe
inftituisfe credimus experimenta, qvare maximam fi-
dem deberi putamus obfervationibus, qvas de hac re
inftituerunt D.niSMEATON ( )et von Herhei_t (' ),
Pofita longitudine vitri in aqvae conglaciantis calo-
re = t, invenit ille in ebullientis tomperatura aug-
mentum longitudinis (**°) esfe ==0,00083, hie ve-
ro == 0,00036. Si horum numerorum medium fu-
mimUs arithmeticum, habebimus proxime 0,00084,..
qvam fatis exac-te determinatam esfe putamus dila-
tationis vitri qvantitatem.
Si caloris gradibus, qvos oftendit Thermome-
trum,. proportionalis esfet expanfio vitri, pro qvo-
\ris fupra pun<ftum congelationis gradu c. Gr. m
ThermometroCelfiano esfet dilatatiovitri =0,0000084,,
et pro n gradibus = 0,0000084«. Obfervavit au-
tern D:nus de Luc (k:XX;), celerius dilatari vitrumr
qvam fecundum indicium Thermometri crefcit ca-
lor r
*) Vide: Pbilofopbical Transafilons, Vol, XLVIH, Part.
11, Jor tbc year 1754. p. 612,
**) Cfr. Difs. de igne, IVienn. 1773. 8.
**") Non voluminis, vt habet Gren in Grundrifs der Na-turlebre, %:ti ausgabe, Halle 1801* §. 555.
"«")Vide: PbilofTransaft,Vol.LXVlllFortbeyear 177&
JPart. 1. p. 478.
*& ) J? C <&
lor, vt pro qvovis intervallo decern graduum in Ther-
mometro Reaumuriano a -f-io" ad +700 dilatatio--
nes esfent proportionales numeris 19, 22, 24, 26,
2.9, 31. Immobiliter nimirum machinae cuidam ad-
fixit extremitatem unam laminae vitreae, et Micro-
ftopium inftru&um Micrometro, qvod ex filis pa-
rallelis conftitit, ita prope laminam pofuit, vt va-
riationes longitudinis vitri in altera ejus extremita-
te obfervare posfet. Cochlea Micrometri femel cir-
ninnafts filum in fopo lentis Microfcopii percurrere
invcnit fpatium == -_Jo-_ pedis Anglici, et qvum va-
riationern decimalium hujus rotationis partium anim-
advertere posfet, obfervare ei licuit variationern
longitudinis vitri == pedis Anglici. Adeo ita-
qve exaclas cenfemus menfuras has D:ni de Luc, utr
omnem illis fidem tribuendam esfe judicemus, qva-
re iis in invenienda regula interpolationis uti nos;
debere putamus.
Apparet, laminam vitream, qvae in temperatu-
ra + io9 Reaumurii ig poliices Angl. longa erat, au-
<fto calore aqvas, in qva infpiciebatur, ita dilatatam)
esfe, vt in obfervando fafta fit
rctatio Cochleas
inter micrometricae
io° & 2o° Reaum. — — "11 =0,95
20 — 30 — —■ — II == 1,10
30—40 ~ — — |^==J,20
■ ' A C Ap
Ui. Vf (; J
40—50 ___ — — __ = 1,30
50 — 6o — — — 4-2=1,45
6o — 70 — — — 4-i = i,55
unde ductis numeris rotationum in -Js--., inyenitur
dilatationis qvantitas
inter in ped. Ang 1,
10" 6: 20" Reaum. — — 0,0p0n875
20 — 30 — — — 0,00013750
30—40 — — — 0,00015000
40 — 50 — — — 0,00016250
50 — 60 — —■ — 0,00018125
60 — 20 — — —! °>00019375-
Hinc vero, in fummam redactis omnibus prae-
cedentibus dilatationis qvantitatibus, habetür vitri
18 poll. feu 1,5 ped. Angl. longi ad gradum
Therm. Reaura. dilatatio
in ped. Angl.
rf-io — __ _ 0,00000000
20 —] — — 0,00011875
30 — — 0,00025625
'40 -~ --- —| 0,00040625
50 -- -■- 0,00056875
6° — —■ — 0,00075000
7° SSB == 0,00094375.
Po-
sfc ) 7 C _t_f
Pofita vero longitndtne vitri■= iadf 10«Reaum^
ent fatis accurate
ad gradum
Thermometri dilatatkr
4" 10 — —- ~— 0,00000
-° — — 0,00008 == Y,A£°
3° "-" — — 0,00017 -=B ToAl-fe^
'4° — — — 0,00027 ='*r-o'°V££5° — — — 0,00038 = VA.60 — — — 0,00050 = '.'■■'■
7° ~ — - 0,00073 **= "/^1
Jam vero animadvertitur, qvantitatis dilatatio-
nern exprimentis partern priorern ita a gradu Ther-
mometri, cvi refpondet, pendere, vt pofito hoc gra-
j jt " " . r B(k'- x — O «.du == tf,dilatationis pars ha.c 11 fc = . Nu-r 100000
meratores autern fractionum, qvae pofteriorem par**
tem dilatationis eonftituunt, funt numeri triangula-
ers, qvi ita a gradu x Termometri derivari debe-
re videntur, vt ordinem eorum exprimat qvantitas;
rsX—2, adeoqve magnitudinem qvantitas
(.TT-X—j) (T X—l)_
(,y Habetür ltaqve gradui ca-
loris
") Cfr. Elemens ifAlgebre pnr L. Euler, traduits di l'Al>-
kmand) a Lyon 1774, T I, p, 344, § 4.28.
k, ) 2 ( _&
Uoris = x refpondens vitri dilatatio =s
__________J_L! 2)(] c X—l)=(X-lO) (Xps»\
"ioocco - 20 "OOCOO-
qvae formuia omnibus allatis D:ni di: Luc obfer-
v-ationibus fatisfaeit, et fuppotiit, longitudinem vitri
in calore -f 10" Reautn. esfe = 1, adeoqve ejus di-
iatationem turn == o.
Ut autern forrnulam nofrram ita comodiorem
conftituamus, vt in calore aqvae congelantis fit Jon-
gitudo vitri = 1, adeoqve pro x == 0 fiat dilatatio
■== 0; obfervandum eft, maxime probabile videri,
vitrum a temperatura -f io° ad o" fecundum ean-
dem legern ac a -f 700 ad -f io° condenfari, vt fine
metu erroris asfumi qveat, usqve ad temperaturam
aqvae congelantis noftram jfek extendere formulam,
Pro unitate kaqve illa nuperrime dicla fumatur di-. ' . » (*_ 10)(■*""[" 140)latatio =_ * _o_^^ ' qvae pro *==oda-
10. 140 , _ 7
bit dilatationern =0= a - _^~ et a = {~~,
Hac qvantitate fubftituta, atqve reducta in aliam
fimpliciorem formula invenitur, pro obfervatis ealo-
ris gradibus x in Thermometro Reaumuriano, vitri
(130 f x) x
diatatio ij, Eft nempe ij = -~^f^ "
E&*
'?fe ) 9 C c^?
Exprimat inThermometro Celsii u,'m Fahrets*-
:HEiTii2£/,et in de lTslei—seandem caloris tempera-
turam,qvam x in Reaumuriano indicat, ob x = ±vt
4 ( n> — _\2)x ~
9 »&x=_o — W z, erit dilatatio vitri
y -- (325 + 2")» , (521 fa»? ■> — 32)62500000 * ■ 202500000 »
CiJ7J — 45) (150 —-s)''Vf . ■ ,
281250000
Secundum formulas has inventas facile compa-
tatur pro qvovis inter pundla congelationis et ebul-
litionis aqvos gradu dilatatio vitri. Facta enim in.
temperatura aqvas conglaciantis ejus longitudine=r,
habetür pro gradibus caloris *in Thermometro Celir-
ano obfervatis feqvens tabula::
Uradus Longitudo
Tberm. vitri
0 1,000000
1 1,000005
2 1,0000II
3 1,000016
4 1,000021
Zongitudo Gradus Zongitudo
vitri Tberm. vitri
1,000027 10 1,000055
1,000032 11 1,000061
1,000038 12 1,000067
1,000044 »3 1,000073
1,000049 14 1,000079
Gradtts
Therm,
S
6
7
8
9
B Gra-
-Sfe ) io C &
Gradus
JFberm,
I?
16
17
19
20-
-21— >
24
25
26
1 27
; 28
29
30
31
32
33
34
, 35
3.6
37
38
39
40
4i
42
; 43
Zongitudo Gradus Zongitudo Gradits Zongitud.
vitri 'Tbcrm. vitri Tberm, vitri
1,000085 44 1,000291 73 1.000550
1,000091 45 1,000299 74 1,000560
1.0C0098 46 1,000307 75 1,000570
1,000104 47 1,000315 76 i,c00580
1.000110 48 1,000323 77 1,000590
1,000117 49 1,000332 78 i.0006c0
1,000123 50 1,000340 79 1,000611
1,000130 51 1,000348 80 1^000621
1,000137 52 1,000357 81 1,000631
1,000143 53 1,000365 82- 1,000642
1,000150 54 1.000374 83 1,000652
1,000157 55 1,000383 84 1,000663
1,000164 56 1,000392 85 1,000673
1,000171 57 1,00400 86 1,000684
1,000178 58 1,000409 87 .1,000695
i,ocoiBs 59 1,000418 88 1,000705
1,^00192 6o 1,000427 89 1,000716
1,000199 61 1,000436 90 1,000727;
1,000206 62 1,000445 9l 1,000738
1,000214 63 1,000455 92 1,000749
i,c0022i I 64 1,000464 93 1,000760
1,000229 65 1.0C0473 94 1,000772
1,000236 66 1,000483 95 1.000783
1,000244 67 1,000492 96 i ;000794
1,000251 68 1.000^02. 97 1.000805
1,000259 69 1,00051 1 98 i,cooBi7
1,000267 70 1,000521 99 1.000828
1,000275 71 11,000531 100 1,000840
1,000283 73 '1,0005-10
Qyam.
Sfe )" -- ( <&
Qvam late extra terminos, intra qvos contil-
nentur experimenta D:ni de Luc, fine notabili er-
rore extendi qveant formulae noftrae inventse, defik
cientibus ulterioribus experimentis certo determina--
re non posfumus. Id tarnen hie obfervasfe juvabit,.
Corpora prope illam tantum temperaturam,^ in qva
forma eorum aggregationis mutatur, ab ea lege di-
latationis vel condenfationis difcedere folere, qvanv
alias feqvuntur, et qvae pro eadem forma corpo-
rum immutata esfe invenitur. Qvum itaqve calo-
ris gradus omnes, qvos Thermometris vulgaribus;
obfervamus, a temperatura liqvefcentis vitri mul--
tum diftent, probabile nobis videtur, inventas re--
gulas interpolationis adhiberi posfe in omni tempe--
ratura, qvam indicat Thermometrum mercuriaie.

